Synaptic density of the prefrontal cortex regulated by dopamine instead of serotonin in rats.
Recent findings indicate that monoamine contributes to synaptic plasticity. We examined the synaptic density of the prefrontal cortex and parietal cortex of rats using dopamine (DA) antagonists and agonists, as well as serotonin (5-HT) depleters and found a reduction in synaptic density in the prefrontal cortex lamina V-VI at a maximum of 20% with administration of a D1 antagonist (SCH23390) and at a maximum of 30% with a D2 antagonist (YM09151). Further, with the administration of D1+D2 antagonists there was a 27% decrease in synaptic density, which was a larger reduction than the total of the single dosages of each DA antagonist at equal levels. Increase in synaptic density was seen at a maximum of 8.5% with dosage of a D1 agonist (SKF38390) and 14.5% with dosage of a D2 agonist (PPHT). The dosage of D1+D2 agonists showed a 27.1% increase in synaptic density. There was no change in synaptic density of the parietal cortex with either DA antagonist or agonist administration. Administration of 5-HT depleter pCPA resulted in a 13.8% reduction of synaptic density in the parietal cortex, though there was no change identified in the synaptic density in the prefrontal cortex. Based on these results, it was suggested that the area of the brain with affected synaptic plasticity could differ, depending on the type of monoamine.